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Neutron stars from a unified equation of state

Tuesday 11 June 2019 18:45 (2 hours)

Heavy ions collisions, astronomical observations of neutron stars and their collisions, ab-initio lattice QCD
calculations cover only small fractions of QCD phase diagram, leaving the phase structure of QCD still unclear.
We propose a unified flavour SU(3) phenomenological model for the QCD thermodynamics with all known
hadrons and u,d, and s quarks as degrees of freedom. The model incorporates most known aspects of the
QCD phenomenology: nuclear matter properties, agreement with lattice QCD data, deconfinement transition,
parity doubling among baryons, chiral symmetry restoration, and excluded volume corrections. This set of
interactions among hadrons and quarks provides a reliable approach to QCD thermodynamics among a wide
range of temperatures and densities. Parameters of the model are set to reproduce nuclear matter properties,
lattice QCD data on interaction measure, and properties of hadrons. The model then can be used to predict
properties of neutron stars and neutron stars mergers.

In the contribution the properties of neutron stars obtained from the model will be presented. The model is
able to produce observed heavy neutron stars with masses ~ 2M,. The stars have small radii and are mainly
populated by a quark-hadron mixture. The resulting mass-radius diagram will be discussed and compared
with available results from GW170817 neutron star merger. The role of hyperons and strange quarks will be
discussed. We also present tidal deformabilities and compare them with results form gravitational wave signal
analysis.
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